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ABSTRACT
The objective of this experiment was to determine whether
various collimation sizes affect patient dose and scatter
radiation. This experiment was carried out in a radiology lab
at a university located in the pacific northwest of the United
States. An abdomen phantom was positioned in an
anteroposterior (AP) position to simulate an examination of
the lumbar spine. Various collimated field sizes were used to
represent both tight and loose collimation. The entrance skin
exposure (ESE) and scatter radiation were measured with an
ionization chamber at each collimated field size. The null
hypothesis stated that collimation will have no effect on
patient dose or scatter radiation. The findings of this research
showed a correlation between collimated field size and
patient dose, as well as collimated field size and scatter
radiation. Potential limitations of this experiment were time
constraints, equipment quality and possible human error. The
authors suggest more research be obtained comparing the
amount of radiation dose patients are subjected to due to
repeating exposures versus the amount of radiation dose
from insufficient collimation.

DATA
Table 1
Entrance Skin Exposure with Averages of Varying Collimation
Field Sizes at 40-inch SID, 80 kVp @ 8 mAs, and large focal spot

Table 2

Scatter Dose of Varying Collimated Field Sizes at 40-inch
SID, 80 kVp @ 8 mAs, and large focal spot

Technologists have a looming concern of repeating an
exposure from excessive collimation which results in a
complete lack of collimation. However, when proper
positioning is practiced and there is careful consideration of
anatomy size and location, collimation should not result in
clipped anatomy. By utilizing proper exposure factors and
collimation, the dose to patients along with any unnecessary
scatter radiation dose that a technologist may receive can be
reduced. Nevertheless, careful monitoring of repeat
exposures due to excessive collimation may help reduce such
fears.

Table 3
Percent change for various collimated field sizes of both Entrance Skin Exposure (ESE) and Scatter
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As a radiologic technologist, the number one priority is
patient safety. Radiologic technologists expose patients to
ionizing radiation daily. Therefore, to minimize patient
exposure to radiation, technologists have a responsibility to
adhere to ALARA, which stands for, “As Low As Reasonably
Achievable.” One important and simple method assisting
technologists in achieving ALARA is collimation. Although this
study shows a minimum percent difference between
collimated field size regarding patient dose, technologists are
obligated to collimate as tight as possible. Furthermore,
technologists have a responsibility to reduce radiation
exposure to anyone in the general proximity of their
procedure. As this study has shown tight collimation
significantly decreases scatter production, thereby
emphasizing the importance of collimation.

RECOMMENDATIONS

DATA ANALYSIS

For this experiment, an abdomen phantom was placed in an
AP position with the primary beam centered 2-inches above
the iliac crest. All x-rays were taken at 40-inch SID. Technical
factors were 80 kVp @ 8 mAs with a large focal spot. For the
first part of the experiment, an ionization chamber was
placed of the level of L3-L4. For the second part of the
experiment, the ionization chamber was placed on an IV pole,
17-inches lateral to the left side of the phantom. The variable
for both parts of the experiment was the collimated field sizes
of 14x17-inches, 10x12-inches, and 8x10-inches. Four pictures
were taken at each collimated field size. The EI number and
dosimeter readings were recorded for each image.

CONCLUSION

Resulting recommendations of this study include the
combination of using appropriate technical factors, proper
positioning, and careful consideration of anatomy size and
location for accurate collimation. This will help avoid
excessive scatter radiation that will negatively impact both
the patient and the technologist. Ultimately, the perfect
balance of all three will eliminate the need to re-expose the
patient and the technologist due to any repeat radiographs.
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